® 


J 


Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 


© Publication number: 


0 632 51 9 A1 


EUROPEAN PATENT APPLICATION 


© Application number: 94109852.7 
© Date of filing: 24.06.94 


© Int. CI. 6 : H01Q 1/12 


© Priority: 25.06.93 US 83054 

7652 Chillicothe Road 


Mentor, 

© Date of publication of application: 

Ohio 44060 (US) 

04.01.95 Bulletin 95/01 

Inventor: Hadzoglou, James 


1417 Belrose 

® Designated Contracting States: 

Mayfield Heights, 

AT CH DE DK ES FR GB IT LI LU SE 

Ohio 44124 (US) 

@ Applicant: ALLEN TELECOM GROUP, INC. 


30500 Bruce Industrial Parkway 

© Representative: Strehl Schubel-Hopf Groening 

Cleveland, Ohio 44139-3996 (US) 

& Partner 

@ Inventor: Bacnik, James A. 

Maximiiianstrasse 54 

D-80538 Munchen (DE) 

® Mobile communications antenna assembly. 


< 

LO 

CN 
CO 
CO 


® A window mounted antenna system having a 
foot or exterior support member attached to an an- 
tenna radiator or whip and typically mounted on the 
outside of a window or dielectric member comprised 
of a plastic decorative housing, a conductive foot 
portion which acts as the coupling capacitor and is 
inserted into the cover and conductively connected 
to the radiating member or whip,, and a fastener for 
attaching the whip to the foot or base portion. The 
conductive foot includes attachment fingers inser- 
table into the housing and retained in place upon 
insertion therein, and one or more flanges for receiv- 
ing a fastener passed through the end of the an- 
tenna. A coupling assembly disposed on the other 
side of the window includes a formed or stamped 
conductive element which incorporates the various 
conductive components which make up the coupling 
assembly. The conductive components are overmol- 
ded with a nonconductive support material to pro- 
duce an integrated structure incorporating the var- 
ious components of the coupling assembly. 


FIG. 2 
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Field Of The Invention 

The present invention relates to communication 
antennas and more particularly to mobile commu- 
nication antennas of the type adapted to be moun- 
ted on a nonconductive surface such as, for exam- 
ple, glass in the form of a vehicle window, particu- 
larly those antennas intended for use in the UHF 
frequency bands typically at frequencies in excess 
of 800 Mhz. 

Background of The Invention 

The growth and popularity of cellular telephone 
communications and other related personal mobile 
communications has been accompanied by a^simi- 
lar growth of antennas mountable on vehicles with- 
out damaging the vehicle. Window mounted anten- 
nas are typical of such antennas, particularly for 
communications devices in private vehicles. 

Such antenna assemblies include a radiating 
member, typically an elongated whip, an external 
support base or foot connected to the radiating 
member and attached or mounted on the outside 
surface of a non-conductive dielectric member, 
such as a window, and internal coupling circuitry 
attached or mounted to the inside surface of the 
nonconductive dielectric member juxtaposed with 
the outer foot or antenna support base. The com- 
munications signal is coupled between the radiating 
member and antenna foot on one side of the win- 
dow, e.g., outside a vehicle, and the coupler sys- 
tem connected to a transceiver located on the 
other side of the window, e.g., inside a vehicle. 

UHF antennas of the type disclosed and 
claimed in Hadzoglou U.S. patent No. 4 t 839,660, 
have been sold worldwide. It would be desirable to 
simplify the construction and configuration of such 
antennas without adversely affecting their perfor- 
mance. The goals of reducing costs of antennas 
while maintaining their performance and the quality 
of their construction and avoiding other perfor- 
mance pitfalls requires continuing simplification and 
alternative construction techniques. The desirability 
of such modifications and the cost savings to the 
manufacturer and ultimately to the consumer are 
evident. It is important to guard against deteriora- 
tion of performance characteristics of the antennas 
when attempting to reduce costs. 

Summary Of The Invention 

In accordance with the present invention, there 
is provided a window mounted antenna system 
capable of automated manufacture with a minimum 
of components to facilitate and maintain or improve 
reliability and avoid deterioration of performance 
while hopefully resulting in reduced costs. 


In accordance with the present invention, the 
base or exterior support member attached to the 
antenna whip and typically mounted on the outside 
of a window or dielectric member is basically re- 
5 duced to four components, a plastic decorative 
cover, a conductive foot portion which is conduc- 
tively connected to the radiating member or whip 
and acts as one plate of a coupling capacitor, a 
fastener for attaching the whip to the foot or base 

io portion, and an adhesive or other material used to 
attach the foot or support member to the window. 

The base incorporating the present invention 
can utilize a molded decorative plastic cover and a 
conductive insert which acts as the conductive foot. 

75 The conductive foot includes attachment fingers or 
projections which are inserted into the cover and 
are engageable therewith to be retained in place 
therein. The metallic foot is also formed with one or 
more flanges for receiving a fastener passed 

20 through the end of the radiating member or whip. 
One of the flanges can be adapted to threadably 
engage a fastener to eliminate the necessity of 
using additional components, such as nuts. The 
flanges may be flexible to aid in retention of the 

25 antenna whip at a selected angular position relative 
to the base upon tightening of the fastener. This 
flexibility and the resulting spring tension as the 
fastener is tightened simulates the function of, and 
eliminates the need for, lock washers. 

30 The coupling assembly includes a stamped 

conductive element which incorporates the various 
conductive components which make up the cou- 
pling assembly. These include a coupling capacitor 
plate for coupling to the exterior foot through the 

35 window on which it is mounted, the conductive 
connections to the plate, and a conductive coun- 
terpoise portion surrounding the coupling plate and 
typically including peripheral portions oriented in 
the same plane as the plate and in planes trans- 

40 verse thereto. Components of a connector, such as 
a coaxial connector for coupling to a transmission 
line connected to the transceiver, are connected to 
the conductive element. 

The conductive components are overmolded 

45 with a nonconductive material to produce an in- 
tegrated rigid structure incorporating the various 
components of the coupling assembly. 

The coaxial connector can be a complete con- 
nector or can be formed in place during the pro- 

50 duction of the coupling assembly. If formed in 
place, a connector bushing is attached to an up- 
standing wall of the conductive stamping and a 
connector pin defining the center contact of the 
connector is electrically connected to a projecting 

55 stub extending upwardly from the plane of the 
coupling plate portion of the metallic stamping. The 
overmolding of the plastic fixes the various compo- 
nents in place one relative to the other. If a cover is 
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used, it is inserted over the electrical components 
and snapped in place. The coupling system incor- 
porating the present invention permits automated 
production and assembly of the various compo- 
nents. 

An antenna assembly utilizing simplified com- 
ponents made in accordance with the present in- 
vention retains its performance characteristics. The 
continued wide band impedance matching char- 
acteristics permit use of such antennas in services 
such as a wide band cellular telephone and other 
services which utilize a broad band of frequencies 
particularly in the 800+ Mhz range. The use of a 
single element for the metallic components in the 
form of a stamping controls the amount of material, 
the shape and size of the various components, 
including the counterpoise, as necessary for the 
particular frequency range in which the unit is to be 
used while permitting rapid and automatic manu- 
facture and minimizing the assembly steps, without 
adversely affecting performance. 

Numerous other features and advantages of 
the present invention will become readily apparent 
from the following detailed description of the inven- 
tion and an embodiment thereof, from the claims, 
and from the accompanying drawings in which the 
details of the invention are fully and completely 
disclosed as a part of this specification. 

Brief Description Of The Drawings 

Fig. t is a perspective view of an antenna as- 
sembly incorporating the present invention; 
Fig. 2 is an exploded perspective view of the 
support member or base for the antenna assem- 
bly incorporating the present invention showing 
a portion of the whip; 

Fig. 3 is a bottom view of the cover of Fig. 2; 
Fig. 4 is a side elevational view of the conduc- 
tive foot forming part of the base for the antenna 
assembly incorporating the present invention; 
Fig. 5 is an end elevational view of the conduc- 
tive foot of Fig. 4; 

Fig. 6 is a sectional view of the base with the 
foot installed in the cover; 

Fig. 7 is an exploded perspective view of the 
coupling assembly for the antenna assembly 
incorporating the present invention with a cover; 
Fig. 8 is a top plan view of the coupling assem- 
bly of Fig. 7 without a cover; 
Fig. 9 is a bottom plan view of the coupling 
assembly of Fig. 7; 

Fig. 10 is a sectional view taken along line 10-10 
of Fig. 8; 

Fig. 11 is a perspective view of the single con- 
ductive member forming part of the coupling 
assembly; and 


Fig. 12 is a sectional view, similar to Fig. 10, 
showing the cover in place. 

Detailed Description Of Preferred Embodiment 

5 

While this invention is susceptible of embodi- 
ment in many different forms, there is shown in the 
drawing and will be described herein in detail a 
specific embodiment thereof with the understand- 

io ing that the present disclosure is to be considered 
as an exemplification of the principles of the inven- 
tion and is not intended to limit the invention to the 
specific embodiment illustrated. 

Referring to the drawings, there is disclosed an 

75 antenna assembly 20 attachable to a dielectric 
member 22 such as the window of a vehicle. The 
antenna assembly 20 includes a radiating member 
in the form of an elongated whip 24. The lower end 
of the whip 24 includes a suitable adapter 24a 

20 conductively connected to the whip. The adapter 
24a is threaded for removable attachment to a 
threaded mounting member 25 which includes an 
aperture 25a therein for receiving a suitable fas- 
tener 26 for attachment of the whip 24 to a support 

25 base 28 which includes a conductive foot 30. The 
base 28 is mounted on or otherwise suitably at- 
tached to one surface of the dielectric member 22, 
e.g., the outer surface of a vehicle window. 

The base 28 also includes a nonconductive 

30 cover 32 typically molded from a suitable plastic 
material such as a polyurethane. The nonconduc- 
tive cover 32 includes a generally planar flat bot- 
tom having a flat planar surface 34 to which is 
attached an appropriate adhesive pad 36 for 

35 mounting and attaching the base 28 to the surface 
of the dielectric member 22. The cover 32 includes 
a raised portion 37 in the form of a pair of ears 38, 
40 which extend up from and are formed integrally 
with the top portion of the cover 32. The ears 38, 

40 40 are configured to provide a smooth decorative 
appearance and are undercut to define cavities 
38a, 40a, respectively, within each of the ears 38 
40. 

The ears 38, 40 of raised portion 37 are sepa- 
45 rated by a slot 44 which is adapted to receive one 
end of the antenna whip 24, more particularly the 
mounting member 25 attached to the adapter 24a. 
The mounting member 25 extends through the slot 
44 to a position in which the aperture 25a is 
so aligned with a transverse bore 46 formed in at least 
one of the ears 38. The bore 46 is adapted to 
receive the threaded fastener 26, which may be a 
self tapping screw. The fastener 26 passes through 
the bore 46 in the ear 38 and through the aperture 
55 25a formed in the mounting member 25 forming 
the end of the whip 24 for attaching the whip to the 
conductive foot 30. 
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The bottom surface 34 of the nonconductive 
cover 32 includes a generally rectangular opening 
48 formed therein which communicates with the 
cavities 38a, 40a forming the hollow interior within 
the raised portion 37. One or more strengthening 
ribs 49 extend across the opening to improve the 
rigidity of the cover. A plurality of apertures or 
channels 50, 51 oriented transverse to the plane of 
the bottom surface 34 are located adjacent the 
periphery of the opening 48. The channels 50 are 
located at or adjacent to the corners of opening 48 
and extend into the body of the ear 38. The chan- 
nel 51 is located at or adjacent to the center of the 
opposite side of opening 48 from channels 50 and 
extends into the body of the ear 40. The channels 
50, 51 are adapted to engage and retain therein 
barbed fastening projections 52, 53, respectively, 
formed as part of the conductive foot 30. The use 
of a different arrangement of barbed fastening pro- 
jections is intended to insure proper orientation of 
the foot 30 when inserted into the cover 32, as 
discussed below. 

The conductive foot 30 includes a flat plate 
portion 54 which acts as a coupling member and 
which fits into the opening 48 formed in the bottom 
surface 34 of the nonconductive cover 32. The 
projections 52, 53 with peripheral barbs extend 
transverse to the plane of the flat portion 54 and 
are inserted into the channels 50, 51 formed in the 
nonconductive cover 32. The barbs at the free 
ends of each of the projections 52, 53 engage the 
walls of the channels 50, 51 to retain the conduc- 
tive foot 30 in place and against removal when 
inserted into the nonconductive cover 32. 

The conductive foot 30 incorporates a pair of 
upright conductive resilient flanges 56, 58. Flange 
56 extends into the cavity 38a formed in ear 38 
and flange 58 extends into the cavity 40a formed in 
ear 40 when the foot 30 is attached to the cover 
32. The resilient flanges 56, 58 include aperture 
56a, 58a, respectively. The apertures 56a, 58a are 
aligned with the bore 46 formed in the ear 38 when 
the nonconductive cover 32 and the conductive 
foot 30<are assembled. 

The flanges 56, 58 are disposed on either side 
of the slot 44 formed in the raised portion 37 and 
are thus positioned on opposite sides of the con- 
necting member 25 forming the end of the radiat- 
ing member or whip 24 when inserted through the 
slot 44 into the open area formed by the cavities 
38a, 40a within the raised portion 37 of the noncon- 
ductive cover 32. The fastener 26 passes through 
the bore 46 in ear 38 through the aperture 56a 
formed in the conductive flange 56, through the 
aperture 25a formed in the whip mounting member 
25 to threadably engage the aperture 58a formed 
in the other conductive flange 58. 
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Conductive flange 58 and aperture 58a define a 
coarse helical pitch which . acts as a thread for 
engagement with the fastener 26. Use of a coarse 
pitch fastener, such as a self - threading screw, 
5 results increasing applied torque and makes use of 
a nut and lock washer unnecessary. The resilience 
of the flanges 56, 58 results in a spring like tension 
as the fastener is tightened which simulates the 
function of a lock washer. 
io The arrangement of the projections 52, 53 and 

the channels 50, 51 are intended to insure proper 
orientation of the. foot with the flange 56 being 
positioned in cavity 38a and flange 58 being posi- 
tioned in cavity 40a. The two flanges 56, 58 can be 
75 flexed and are tightened against the surface of the 
mounting member 25 forming the end of whip 24 
to retain the whip in a selected angular position 
relative to the base 28 when attached thereto. 

A coupling assembly 60 is mounted on or 
20 otherwise suitably attached to the opposite surface 
of the dielectric member 22 from the support base 
28, e.g., on the inner surface of a vehicle window, 
and is juxtaposed therewith. The function of the 
coupling system is to couple signals between the 
25 antenna connected to the foot on the outside of the 
window and a transceiver located on the inside of 
the window and coupled to the coupling system 60, 
e.g., by a coaxial cable connected therebetween. 
The primary conductive component of the cou- 
30 pling system 60 is a stamped metallic member 62, 
typically made of brass, which includes a central 
planar portion 64 having angled extensions 64a, 
64b to improve mechanical interconnection with a 
molded plastic body 65. The central planar portion 
35 64 forms the coupling member and interacts with 
the foot coupling member 54 and dielectric mem- 
ber 22 to define a coupling capacitor. The stamped 
metallic member 62 also includes a surrounding 
counterpoise portion 66 and electrical connection 
40 portion 68 extending between the coupling member 
64 and the counterpoise 66. 

The counterpoise portion 66, which is in the 
form of a closed loop surrounding coupling capaci- 
tor plate 64, incorporates a peripheral planar por- 
45 Won 70 lying in the plane of the coupling capacitor 
plate 64. The outer edges of the counterpoise 66 
are formed transverse to the plane of the peripheral 
portion 70 to define a pair of end walls 72, 74 and 
a pair of side walls 76, 78. The planar portion 66 
so and the walls 72, 74, 76, 78 define the coun- 
terpoise 66 for the antenna assembly 20. 

The centrally located coupling member or plate 
64 is disposed within the counterpoise 66 and is 
connected thereto by the conductive connection 
55 portion 68. The stamped metallic member 62 also 
includes a vertical projection or connection stub 79 
which extends upwardly from a point intermediate 
the ends of the conductive connection portion 68. 
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The location of connection stub 79 is selected for 
proper impedance matching. 

The connection stub 79 is electrically connect- 
ed to a female center connector component 80 
which is used to form the center conductor of a 5 
coaxial connector 82. The outer connector or barrel 
84 of the connector 82 is mechanically and elec- 
trically connected to the counterpoise 66 of the 
stamped metallic member 62 in an opening 72a 
formed in the end wall 72. 70 

A plurality of slots 86 are formed in each of the 
counterpoise walls 72, 74, 76, 78 adjacent the 
intersection thereof with the planar portion 70 to 
improve the bond between the metallic member 62 
and the plastic body 65. An additional slot 87 is 75 
formed in end wall 74 for use in connecting the 
assembled components to a coupling assembly 
cover 88. 

The assembled components including the 
stamped conductive member 62, the connector 20 
center conductor 80 affixed to the stub 79 and a 
portion of the connector barrel 84 are overmolded, 
such as by injection molding, with a suitable ma- 
terial which fills in the gaps and forms a molded 
body 65 to provide sufficient rigidity and strength 25 
to produce a relatively rigid structure. The molded 
plastic body 65 adheres to the metal stamping 62, 
enters slots 86, surrounds the extensions 64a, 64b 
and center conductor 80 of the coaxial connector 
82 and passes through the annular opening be- 30 
tween the center conductor 80 and the barrel 84 to 
effectively form the coaxial connector 82 in place. 

The cover 88 is positioned over the assembled 
components to complete the coupling assembly. 
The cover 88 has a top 90 and four depending 35 
walls 92a, 92b, 92c, 92d which overlie the walls of 
the stamping. As shown in the drawing, one wall 
92a of the cover is provided with an opening 94 
through which the coaxial connector 82 is passed. 
The connector 82 is inserted through the opening 40 
95 in the cover 88 which is pressed over the 
outside of the conductive walls 72, 74, 76, 78 of the 
counterpoise portion 66. The cover 88 includes a 
projection 96 on wall 92b which engages the addi- 
tional slot 87 formed in the end wall 74 of the 45 
counterpoise 66 for retaining the cover 88 in place. 
A plurality of crush ribs 98 engage the edge of the 
conductive walls 72, 74, 76, 78 of the counterpoise 
portion 66 to hold the cover 88 tightly in place. The 
crush ribs 98 are sufficiently thin to give way as 50 
they engage the upper edges of the walls 72, 74, 
76, 78, but are intended to remain in contact there- 
with to help retain the components against relative 
movement. An appropriate adhesive pad 99 is at- 
tached to the bottom surface of the coupling as- 55 
sembly 60 for mounting and attaching the assem- 
bly 60 to the surface of the dielectric member 22. 


Thus, there has been disclosed a simplified 
construction of an antenna assembly adapted for 
mounting on a dielectric member. The base for 
supporting the whip on one side of the dielectric 
member is constructed simply of two primary com- 
ponents and a fastener together with an adhesive 
pad for attaching the base to the window or dielec- 
tric member. The coupling system disposed on the 
opposite side of the dielectric member and jux- 
taposed with the base is formed of a conductive 
stamping configured to incorporate the various con- 
ductive components required of the coupling sys- 
tem including a coupling plate, the conductive 
counterpoise, which includes a portion that lies in 
the plane of the coupling capacitor plate, and pe- 
ripheral portions transverse thereto, with the con- 
nective members forming apart of the coupling 
system. 

The components of a connector are suitably 
attached to the stamping either mechanically and 
electrically, and the entire assembly is unitized by 
molding a support body thereto which encloses the 
various conductive components, forms the coaxial 
connector in place, limits exposure of the welded 
components to the environment, and provides 
structural integrity for the coupling system. A non- 
conductive cover encloses the components of the 
coupling system and is attached thereto. 

The components of the antenna system incor- 
porating the invention are simply and easily pro- 
duced, and can be assembled on a production and 
automated basis. 

The operating characteristics of an antenna 
such as disclosed and claimed in the present ap- 
plication correspond to the characteristics of more 
complicated and expensive configurations while 
permitting improved manufacturing techniques for 
reducing manufacturing costs. 

An antenna incorporating the present invention 
designed to operate in the UHF frequency bands, 
typically at frequencies in excess of 800 Mhz such 
as the cellular band which in the United States is 
about 824 Mhz to 896 Mhz, has a rectangular 
exterior coupling plate having a dimension of about 
0.992 inch by about 0.669 inch. The spacing be- 
tween the center projections engageable with the 
antenna whip is about 0.255 inch. Each of the 
flanges is located about 0.369 inch from the periph- 
eral edge of the coupling plate. The peripheral 
projections and barb extend upwardly about 0.25 
inch and are engageable in the plastic body for 
retaining the conductive coupling member in place. 

In the coupling system, the overall dimension 
of the conductive stamping is about 1 .66 inches 
square. The corners are typically removed, and 
each of the upwardly projecting peripheral walls of 
the counterpoise are about 1.343 inches in length 
and about 0.275 inches in height. The width of. the 
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peripheral portions of the counterpoise at the op- 
posite ends of the stamping are each about 0.227 
inches. The width or thickness of the peripheral 
portions extending along the sides are about 0.35 
inch. 5 

The center coupling plate has a dimension of 
about 0.67 inch by about 0.70 inch, including the 
angled extensions. The conductive connection be- 
tween the center plate and the peripheral coun- 
terpoise extends from the center of one of the io 
narrow sides and is about 0.125 inch in width. It 
projects approximately 0.249 inches out from the 
short side and then turns at a 90° angle and 
extends to and merges with the inner peripheral 
edge of the counterpoise. It is spaced away from 15 
the other peripheral side by a distance of about 
0.63 inch. The stub which is soldered to the center 
conductor extends up a distance of about 0.36 
inches and is soldered to an extension of the 
coaxial center conductor as described above. 20 

An antenna incorporating the dimensions when 
used for cellular communications in the frequency 
band described above is capable of exhibiting a 
VSWR of 1.5:1 or less over a bandwidth of about 
70MHz. In addition, the antenna system exhibited a 25 
generally omni-directional radiation pattern wig rel- 
ative field strengths typically greater than those 
produced by a roof mounted quarter-wave antenna 
with the same input power. 

Laboratory measurements suggest that the 30 
configuration of the coupling system incorporating 
the present invention is capable of limiting surface 
currents on the coax feed line to low levels, e.g., on 
the order of 20 db below the maximum current on 
the external whip. Such low currents on the cable 35 
are desirable to minimize interference with sen- 
sitive electronic components utilized in vehicles on 
which the antenna assembly of the present are 
mounted. Similarly, surface currents on the coaxial 
cable may be capable of picking up interference 40 
generated by such microprocessors, resulting in 
"noise" during use of communications devices 
connected thereto. 

While the above dimensions are illustrative of 
one embodiment of the antenna incorporating the 45 
present invention, it is recognized that dimensional 
variations are possible, and other dimensions may 
be suitable for an antenna operating at the same 
frequency range as well as for antennas operating 
at other frequency bands. 50 

The material which is utilized to overmold the 
coupling components is a natural polyphenylene 
oxide. One such material is virgin LNPZF1 004, 
available from LNP Engineering Plastics, Inc., of 
Exton PA, selected for its electrical and mechanical 55 
properties. These properties include a dielectric 
constant of about 2.92 and a dissipation factor of 
0.0015 at 1MHz, and a mold shrinkage on the order 
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of 0.001 - 0.004 in./in. Alternative materials exhibit- 
ing similar properties may also be used. 

From the foregoing, it will be observed that 
numerous variations and modifications may be ef- 
fected without departing from the true spirit and 
scope of the novel concept of the invention. It is to 
be understood that no limitation with respect to the 
specific apparatus illustrated herein is intended or 
should be inferred. It is, of course, intended to 
cover by the appended claims all such modifica- 
tions as fall within the scope of the appended 
claims. 

Claims 

1. An antenna system usable to radiate and re- 
ceive radio frequency energy generated by 
and received by a transceiver at frequencies in 
the UHF frequency range and adapted for use 
with and attachment to a dielectric member, 
comprising: 

a radiating member; 

a support member attached to one end of 
said elongated radiating member and mount- 
able on one surface of the dielectric member; 
and 

a coupling system mountable on a second 
surface of the dielectric member in juxtaposi- 
tion with said support member and connec- 
table to the transceiver for coupling said radio 
frequency energy through the dielectric mem- 
ber between the transceiver and said radiating 
member; 

said support member including a non-con- 
ductive body portion having a first side 
positionable adjacent said one surface of the 
dielectric member and defining an opening 
therein, a raised portion on a second side of 
said non-conductive body portion and defining 
a gap permitting passage therethrough of said 
one end of said radiating member, and a bore 
passing through at least a portion of said 
raised portion and intersecting said one end of 
said radiating member passing through said 
gap for receiving a fastener engageable with 
said one end of said radiating member for 
fastening said radiating member to said sup- 
port member, and a conductive coupling mem- 
ber having a generally planar portion received 
in said opening formed in said first side of said 
non-conductive body portion, a plurality of fas- 
tening projections insertable into said non-con- 
ductive body portion for retaining said conduc- 
tive coupling member in place with said gen- 
erally planar portion thereof co-planar with the 
surface of said first side of said non-conductive 
body portion, and at least one projecting flange 
portion oriented transverse to the plane of said 
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generally planar portion and extending through 
said central opening into the raised portion of 
said non-conductive body portion and inter- 
secting said bore for receiving the fastener 
passing through said bore and said one end of 
said radiating member to fasten said radiating 
member to said support member with said 
radiating member thereby being firmly con- 
nected to said conductive coupling member. 

2. An antenna system as claimed in claim 1 
wherein said conductive coupling member is 
press fit into said non-conductive body portion. 

3. An antenna system as claimed in claim 2 
wherein said fastening projections of said con- 
ductive coupling member are disposed trans- 
verse to the plane of said planar portion and 
include barbs at the free ends thereof en- 
gageable with said non-conductive body por- 
tion for retaining said conductive member 
against removal therefrom. 

4. An antenna system as claimed in claim 3 
wherein said non-conductive body portion in- 
cludes a plurality of channels located adjacent 
the periphery of said central opening and ex- 
tending into said raised portion for receiving 
said fastening projections of said conductive 
coupling member. 

5. An antenna system as claimed in claim 1 
wherein said fastener is a threaded fastener 
and said projecting flange portion of said con- 
ductive coupling member includes a threaded 
opening engageable with said fastener passing 
through said one end of said radiating member 
for connecting said radiating member to said 
conductive coupling member and thereby to 
said support member. 

6. An antenna system as claimed in claim 5 
wherein said projecting flange portion of said 
conductive coupling member includes a pair of 
flanges disposed on opposite sides of said one 
end of said radiating member for retaining said 
radiating member therebetween, one of said 
pair of flanges being adapted to engage said 
fastener, said fastener passing through said 
bore, the other of said flanges, said radiating 
member and into said, one flange and operable 
to tighten said flanges against said one end of 
said radiating member to retain said radiating 
member at a selected angular position relative 
to said support member. 

7. An antenna system usable to radiate and re- 
ceive radio frequency energy generated by 


and received by a transceiver at frequencies in 
the UHF frequency range and adapted for use 
with and attachment to a dielectric member, 
comprising: 
5 a radiating member; 

a support member attached to one end of 
said elongated radiating member and mount- 
able on one surface of the dielectric member; 
and 

io a coupling system mountable on a second 

surface of the dielectric member in juxtaposi- 
tion with said support member and connec- 
table to the transceiver for coupling said radio 
frequency energy through the dielectric mem- 

75 ber between the transceiver and said radiating 

member; 

said coupling system including a singie 
conductive member defining a central portion 
forming a coupling plate, a generally planar 

20 closed loop portion surrounding said central 

portion and defining a counterpoise for said 
antenna system, and an intermediate portion 
interconnecting said central portion and said 
closed loop portion, said central portion, said 

25 intermediate portion and at least part of said 

closed loop portion lying in a common plane, 
said single conductive member further includ- 
ing a connection stub oriented transverse to 
the plane of said central portion for connection 

30 to an external conductor; the peripheral portion 

of at least part of said closed loop portion 
being oriented transverse to said common 
plane, 

a conductive connector having a first an- 
35 nular body portion electrically connected to 

said peripheral portion of said closed loop por- 
tion and a second center conductor disposed 
within said annular body portion and connected 
to said connection stub; and 
40 an insulated body associated with and 

substantially covering said connection stub and 
a major portion of the inner surfaces of said 
center conductor, said annular connector body 
portion, and a substantial portion of the inner 
45 surface of said single conductive member. 

8. An antenna system as claimed in claim 7 
wherein said insulated body is molded to said 
single conductive member. 

50 

9. An antenna system as claimed in claim 8 
wherein said insulated body is molded from 
natural poiyphenylene oxide. 

55 10. An antenna system as claimed in claim 7 
wherein a portion of said insulated body is 
disposed between said central coupling plate 
portion and said counterpoise portion of said 
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conductive member with the lower surface of 
said insulated body lying in said common 
plane. 

11- An antenna system as claimed in claim 7 5 
wherein said generally planar closed loop por- 
tion and said central portion are generally rec- 
tangular in shape. 

12. An antenna system as claimed in claim 11 70 
wherein said rectangular closed loop portion is 
formed by four interconnected legs, with each 

of said legs having a first portion lying in said 
common plane and a second outer portion 
extending transverse to said common plane 75 
from the outer peripheral edge of said first 
portion. 

13. An antenna system as claimed in claim 12 
including a plurality of apertures formed in said 20 
second transverse outer portions of said rec- 
tangular closed loop portion, and wherein said 
insulated body is formed with projections pass- 
ing through said apertures for maintaining the 
relative positions of said insulated body and 25 
said single conductive member. 

14. An antenna system as claimed in claim 7 in- 
cluding a cover for said coupling system. 

30 

15. An antenna system as claimed in claim 14 
wherein said cover includes an expansive top 
surface and a plurality of depending walls, and 
wherein one of said walls includes an opening 
therein, said connector body portion passing 35 
through said opening when said cover is at- 
tached to said coupling system. 

16. An antenna system as claimed in claim 15 
wherein at least one of said depending wails of 40 
said cover is formed with a projection thereon, 

and said single conductive member includes 
an opening therein positioned to engage said 
projection when said cover is attached to said 
coupling system for retaining said cover in 45 
place. 


50 
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